The role of the Ca2+ binding ligand Asn879 in the function of the plasma membrane Ca2+ pump.
Asn879 in the transmembrane segment M6 of the plasma membrane Ca(2+) pump (PMCA human isoform 4xb) has been proposed to coordinate Ca(2+) at the transport site through its carboxylate. This idea agrees with the fact that this Asn is conserved in other Ca(2+)-ATPases but is replaced by Asp, Glu, and other residues in closely related 2P-type ATPases of different ionic specificity. Previous mutagenesis studies have shown that the substitution of Ala for Asn abolishes the activity of the enzyme (Adebayo et al., 1995; Guerini et al., 1996). We have constructed a mutant PMCA in which the Asn879 was substituted by Asp. The mutant protein was expressed in Saccharomyces cerevisiae, solubilized and purified by calmodulin affinity chromatography. The Asn879Asp PMCA mutant exhibited about 30% of the wild type Ca(2+)-dependent ATPase activity and only a minor reduction of the apparent affinity for Ca(2+). The decrease in the Ca(2+)-ATPase of the mutant enzyme was in parallel with the reduction in the amount of phosphoenzyme formed from Ca(2+) plus ATP. Noteworthy, the mutation nearly eliminated the ability of the enzyme to hydrolyze pNPP which is maximal in the absence of Ca(2+) revealing a major effect of the mutation on the Ca(2+)-independent reactions of the transport cycle. At a pH low enough to protonate the Asp carboxylate the pNPPase activity of Asn879Asp increased, suggesting that the binding of protons to Asn879 is essential for the activities catalyzed by E(2)-like forms of the enzyme.